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Abstract 
Engagement and motivation in a mathematics classroom is an issue that educators and 
researchers continually examine and analyze to understand and develop ways to maintain or 
increase levels of engagement and motivation within a mathematics classroom. Additionally, 
student motivation has a large impact on that student’s engagement. The main goal of this thesis 
research project is to gain insight and understand what engagement and motivation means in a 
mathematics classroom by examining secondary mathematics teachers’ and students’ approaches 
to engagement and motivation for learning mathematics. The literature from researchers and 
educators describe components that contribute to engagement and motivation such as 
mathematical disposition, which is the attitudes and beliefs towards the subject and learning the 
subject, self-efficacy, which is about the student’s belief in one’s own capabilities, intrinsic 
motivation, which is the willingness to learn and do mathematics due to own personal goals and 
internal rewards, self-determination theory, which is a theory on motivation that address one’s 
psychological needs, and teaching strategies such as instructional decisions that influence a 
positive learning environment that encourage students to engage in mathematics. A large part of 
the process of collecting research on teachers’ and students’ approaches to engagement and 
motivation is observing a real mathematics classroom as well as interviewing a teacher and their 
students. I interviewed one teacher along with two students from his Geometry Semester 2 
course and one student from his International Baccalaureate (IB) Math High level course. I also 
observed one class session each for the Geometry Semester 3 and for the IB Math. Analyzing 
two very different courses taught by the same teacher provides insight on how different or 
similar students are engaged and motivated in those different classes, and how the teacher goes 
about teaching in respect to engagement and motivation in both of those classes. The Geometry 
Semester 2 class turned out to be a much more quiet and less-participatory class. Also, the two 
Geometry students shared in their interviews how comfortable and confident they are in their 
beliefs, attitudes, and capabilities with learning and doing mathematics. The IB Math Higher 
level class on the other hand, reflected a different classroom environment due to a smaller class 
size and the IB program’s curriculum which the IB Math Higher level student expressed what 
kind of opportunities that it provides as well as how it impacted his own beliefs and attitudes 
about learning and doing mathematics. Overall, the research and data results have shown that 
teachers should recognize the need to teach in respect to highly engaging and motivating students 
to learn and do mathematics, which can also impact the students’ mathematics experiences 
positively. So, understanding what levels of motivation and engagement can exist in a 
mathematics classroom and working towards maintaining or increasing such levels can produce 
positive results in both mathematics experience and achievement. 
Key Words: ​Mathematics education, engagement, motivation, high school, teachers, students.  
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Examining Secondary Mathematics Teachers’ and Students’ Approaches to Engagement 
and Motivation for Mathematics Learning in the Classroom 
Engagement is the act of being involved, creating meaningful connections, having 
particular interest in or directing attention to something. Within education, student engagement 
refers to the degree of attention, interest, and involvement with the content being taught or with 
their learning. This extends to the level of motivation they have to learn and progress with their 
education (Great Schools Partnership, 2016). Motivation is the act or process that is caused by 
something. So, for example, being provided with a reason or cause to act in a certain way or 
achieve something like a goal. Within education, student motivation pertains to a student’s 
willingness to participate in learning. 
Mathematics is a subject with some stigma. This stigma can stem from having negative 
mathematics experiences and believing in ideas such as the ability to do mathematics has to be 
genetic. In addition, students of mathematics often feel that they cannot understand mathematics 
because it may not be taught well. This long-standing issue of mathematics stigma and its 
continued prevalence in today’s education system and inside our math classrooms encourages the 
need for improving mathematics education. Also, there can still be a lack of interest, desire, and 
self-competence in learning mathematics. The main goal, however, is to understand what it 
means for students to be highly engaged and motivated to learn and do mathematics in the 
present and in the future. Furthermore, from my experience as a student, I saw engagement to be 
crucial for academic success, so observing student engagement and interviewing students may 
give me insight into their motivation to learn and how their academic performance or results are 
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affected. ​ As a future teacher of mathematics this will not only provide critical information to the 
field of mathematics education, but will support my own development as a mathematics teacher 
According to Zollman, Smith, and Reisdorf (2011),  “the classroom teacher is the single most 
important in-school influence on student achievement and motivation” (p. 51). This is important 
because it means that teachers can have an influence on achievement and motivation. Observing 
the learning environment and  a teacher’s approach to their pedagogy, their own behavior and 
mindset, or in other words their mathematical disposition, and how they model positive and 
productive disposition for learning and doing mathematics may shed insight into their student’s 
levels of engagement and motivation. 
For this thesis, I​ analyzed how one secondary mathematics teacher promoted engagement 
and a positive disposition towards mathematics, to encourage motivation, as well as how 
secondary mathematics students are motivated and choose to engage with mathematics. Thus, I 
first  reviewed factors that play into students’ dispositions and motivation. Then, I  analyzed how 
students  engage with mathematics content by observing  actual mathematics classrooms and 
interviewing secondary mathematics students and their mathematics teacher. I aimed to 
understand the issues related to student motivation and student engagement focused around 
learning mathematics because the two can affect one’s mathematics achievement (Bobis, 2011, 
pp. 40, 47). According to Jansen (2011), “Inherent in this perspective is a belief that if teachers 
understood motivation from students’ points of view teachers could design increasingly 
productive experiences for students to learn mathematics” (p. 201). Additionally,  reviewing and 
studying this topic, may be beneficial to me as a future educator, because as mentioned, a 
teacher’s own beliefs in motivation and engagement will reflect and influence the learning 
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environment around them through teaching strategies (Bobis, 2011, p. 40) and mathematical 
instruction (Anderson, 2011, p. 100). 
Now, most importantly, there is always a need to improve on student achievements in 
mathematics and encourage better learning environments so that more students have positive 
mathematical experiences and also develop a positive mathematical identity. The benefits of my 
research to society is to share how important one's engagement with their learning environment 
is for better understanding since it can reach both teaching and learning goals for succeeding in 
mathematics education. From my experience in mathematics classrooms, students may show less 
motivation or engagement due to their experience with the subject. Observing a student's 
engagement and motivation to learn mathematics and listening to their views on this may provide 
more insight and knowledge on how future educators and the education system can provide a 
better learning environment where students are more engaged with the mathematics content 
positively, which in turn could benefit student's learning for the long term as well. 
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Review of Literature 
The research I choose to collect is aimed to better understand what motivation and 
engagement looks like in a math classroom but most importantly to understand in what ways 
teachers and students could strongly and positively engage and be motivated to learn in a 
mathematics classroom and do mathematics. I  reviewed the literature that contains research on 
what can influence an individual’s willingness to learn and achieve, how to engage students in 
the learning, and what teaching strategies or suggestions are proven to increase mathematics 
engagement, interest, and motivation. I organized the literature review using the themes in the 
literature, which included: mathematical dispositions and self-efficacy, intrinsic motivation, 
Self-Determination Theory (SDT), and teaching strategies. 
Disposition & Self-Efficacy 
Disposition in relation to mathematics refers to the attitudes towards the subject. 
According to the National Council of Teachers of Mathematics (NCTM), having a positive 
disposition means interacting with mathematics in a positive way, such as having “interest in 
mathematics, curiosity, perseverance, confidence in using mathematics, flexibility in exploring 
mathematics and attempting different strategies to solve problems, valuing the application of 
mathematics, and appreciation of the role of mathematics in our culture and our world” (Brahier 
& Speer, 2011, p. 6). However, dispositions can also be negatively impacted. One’s 
mathematical disposition can be affected in a way that how they think and act reflects the lack of 
interest, motivation, and seeing the importance of mathematics. Teachers and students both 
possess a variety of dispositions depending on the focus. A teacher’s disposition towards 
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mathematics can influence the classroom learning environment (Brahier et al., 2011, 7). This 
means that external factors do contribute to motivation and disposition towards learning 
mathematics. For example, a student’s relationship with a teacher (one-on-one time with 
teacher), peers, and family (Soto-Johnson, 2011) can influence a student’s disposition. The 
relationship between the teacher and the students requires the teacher to recognize the learning 
goals they have for their students and assess how receptive the students are to the teaching and/or 
the content. Teachers can build relationships that address the student’s developing mathematical 
disposition by using teaching strategies to present mathematics in a meaningful way as well as 
providing opportunities for students to see themselves doing and enjoying the mathematics. Also, 
in any relationship, both parties have influence on one another, so teachers should also model 
positive dispositions towards mathematics. Additionally, “beginning early, perhaps even before 
they are conscious of it, children form attitudes about mathematics, often a parent’s frustration or 
discomfort with mathematics influences a child’s perspective” (Soto-Johnson, p. 117). So, 
individuals that have influence on the student are external factors to the student developing 
mathematical identity and disposition towards mathematics. Both teachers and parents are types 
of individuals that would be role models and these young individuals who are still developing are 
also very impressionable. 
To avoid students developing negative dispositions is to understand how mathematics 
may be presented in their lifetime to where these experiences or influences are then associated 
with their curated opinions on mathematics. Oftentimes, students are not  connected to the 
subject such as not finding it relatable or useful. According to Cai (2011), “the missed 
opportunities of seeing the usefulness or importance of mathematics learning in school could 
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lead to more negative dispositions toward mathematics” (p. 155). Mathematics teachers are not 
only helping students acquire skills and problem-solving strategies, but are also attempting to 
develop motivation and positive disposition towards doing and learning mathematics since 
valuing the usefulness of mathematics does directly affect goals that the student sets. So, it 
matters that both teachers and students have positive dispositions as it could influence goals that 
both teachers and students set in the classroom and learning environment as well as one’s 
self-efficacy in doing mathematics (Brahier et al., 2011, p. 7). Furthermore, Neel (2011) states 
that “he also thinks that math anxiety and teacher’s disposition towards mathematics are also a 
factor in students’ learning…”, (p. 122). Thus, teachers' dispositions should be positive since it 
would influence the classroom climate and the relationships the teachers have with their students. 
So, realizing and understanding not only students developing dispositions but also teachers 
developed dispositions and even mathematical identity that they are publicly displaying to their 
students. Now, not only should a person’s mathematical disposition be positive but also work 
towards being efficacious.  
Productive disposition, as well as self-efficacy, are terms to characterize the attitudes and 
beliefs that a student has about mathematics in regards to their capacity to do and learn 
mathematics. It includes one’s own perception of their capability which then reflects in their 
actions through persistence and effort. Not only is having a positive disposition towards 
mathematics important but having a productive disposition also allows for a stronger proficiency 
in doing and learning mathematics. “Students’ attitudes about mathematics and belief in their 
capacity to do mathematics strongly affect their motivation” (Gerson, 2011, p. 186). If a student 
was told and has been given consistent opportunities to recognize their potential and capabilities 
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in learning, doing, and succeeding in mathematics, then the student would be encouraged to keep 
trying and reaching their potential thus contributing to their motivation. Additionally, this allows 
all kinds of students the opportunity to develop mathematical skills which supports students in 
approaching mathematics learning in a consistent manner, which will also provide students the 
opportunity to see themselves as mathematics doers. Suh (2011) states that, “...teachers noted 
students’ development of productive dispositions toward mathematics along with the other 
important strands of mathematics proficiency, such as conceptual understanding, procedural 
fluency, strategic competence, and adaptive reasoning” (p. 180). Now, dispositions both positive 
and productive also can reflect in how an individual perceives their own capabilities. 
Self-efficacy, to be more precise, “is a belief about what one can learn or do; it is not the 
same as knowing what to do” (Schunk, 2011, p. 15). So, if one has a strong self-efficacy and 
believes that they can learn and do mathematics very well this will positively influence their 
motivation to do well and may influence their result to be a good one. If a student is in a 
classroom environment where mathematics’ usefulness is presented then the student’s beliefs 
about mathematics can encourage their willingness to learn and even influence their own 
perceptions of their own abilities learning mathematics (Anderson, 2011, p. 100). One’s own 
self-efficacy can affect their effort, persistence, and learning as well as one’s choices of actions 
(Schunk, 2011, pp. 15-16). Additionally, “students who feel efficacious about learning expend 
greater effort to succeed, persist longer on difficult tasks, and learn more” (Schunk, 2011, p. 16). 
If presented with a challenge, they would be less likely to give up due to the inability to see 
themselves successfully get over the obstacles and eventually completing the challenge in 
success, therefore not finding the effort to try worth the energy if they do not think they can do it 
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to begin with. A way for students to believe in themselves and their abilities could be supported 
by providing positive feedback and allowing for productive struggle to occur more often. 
According to Schunk, having “positive self-evaluations of progress raises self-efficacy and 
sustains motivation,” which means it is useful to let students know that doing something is a 
process that will be challenging but can be done if they have a goal they set to achieve and can 
see their own progress and growth which is what learning is about. Additionally, “a perceived 
discrepancy between present performance and the goal may create dissatisfaction, which can 
enhance effort” (Schunk, 2011, 17). This does not mean that students should set unrealistic goals, 
but setting goals that require student effort and goals where the student believes that they can 
achieve it through persistence and effort can be useful. 
Intrinsic Motivation 
Observing students’ motivation to learn and do mathematics stems from the students’ ​will 
to learn and do for the benefit of themselves and achieving their goals. Additionally, the will to 
act depends on many factors such as the student’s past experience, their developing mathematical 
identity, their disposition, and their perceived goals. Understanding a student’s motivation to do 
mathematics means to observe the level at which they are motivated and if the student would be 
motivated extrinsically or intrinsically in the learning environment of a mathematics classroom. 
According to Anderson (2011), students often maintain the motivation to learn because they 
want to do well or get a good grade and not necessarily for the sake of learning, understanding, 
and acquiring mathematical knowledge and skill because of their interest and perception of 
importance in mathematics. Anderson states that “students’ success over peers sustains 
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motivation primarily through performance goals. The student may perceive that innate ability not 
effort accounts for success”(Anderson, p. 101). Therefore, if students do not believe that their 
effort will provide them the results they would like then they may just aim at goals not centered 
around understanding mathematics but completing tasks and trying to pass the class. This would 
also mean being intrinsically motivated if motivated at all. 
To have a high motivation to learn and do well in mathematics depends on if the person 
is interested in the content and interested in achieving such goals. According to Brahier et al., 
“motivation in one context of emotions refers to how interest and curiosity can drive an 
individual to want to learn about a particular topic” (p. 5). Additionally, Brahier et al. says that in 
education, it is our goal to move students from setting external goals such as grades to more 
internal ones that would not only contribute to better achievement results but help contribute to 
positive mathematics dispositions and concrete knowledge in mathematics. So, setting up lessons 
as a teacher or presenting mathematics that can connect to students interests or allow them to be 
genuinely curious through the learning process can intrinsically motivate students in doing 
mathematics. In general, if the teacher and the classroom environment encourages students to 
create intrinsic goals then this would create more positive outcomes (Jones, 2011, p. 216). It is a 
lot harder, however, to intrinsically motivate and to have students change their perception about 
learning mathematics than it is to  extrinsically motivate them. However, one way to motivate 
students to learn mathematics for internal goals is to make the learning and content relatable and 
meaningful which is another educational goal. Teaching mathematics in a way that students are 
encouraged to explore, challenge themselves, make sense, and make connections on their own 
can allow students to find the learning environment more meaningful and create positive 
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experiences. Additionally, “when students choose to engage in problem solving and create their 
own strategies for solving problems, the mathematics that they develop becomes personally 
meaningful to them” (Gerson, 2011, p. 188). If the learning is more meaningful to the student 
then they would be more willing to continue learning, more receptive to challenges, and more 
motivated in actually doing mathematics. In conclusion, Anderson states that “when teachers 
discover what motivates their students they can support the students to continue their 
mathematics education, opening possibilities and opportunities for each one and, hopefully, 
enriching the students’ lives as they better understand” (p. 110). 
Self-Determination Theory (SDT) 
Self-determination theory (SDT) is a prominent theory of motivation. According to Ross 
and Bergin (2011), “proponents of SDT claim that fulfilling the fundamental needs for 
competence, autonomy, and relatedness fosters intrinsic motivation”(p. 65) and that students that 
are intrinsically motivated in mathematics classrooms will engage with the material of their own 
accord. This theory addresses what has been mentioned about self-efficacy, disposition, and 
other factors to intrinsically motivate students such as relatedness but also describes how 
achieving high motivation and high engagement are interchangeable or equal results that can be 
achieved by focusing on the factors that would contribute both. According to Jones (2011), 
“self-determined individuals can make choices and can manage the interaction between 
themselves and the environment to ‘engage in an activity with a full sense of wanting, choosing, 
and personal endorsement’” (p. 217). In order to create self-determined individuals one must 
allow learners autonomy over their learning. “When students feel that their behavior is 
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autonomous, they feel an internal perceived locus of causality and experience 
self-determination.” (Ross, p. 57). Autonomy in the classroom looks like a collaborative and 
interactive environment with students and the teacher. Also, autonomy involves providing many 
opportunities for students to self-assess their understanding, see their own progress and growth, 
responsibility of their actions and learning, as well as allowing students to be vocal about what 
and how they are learning the content. Schunk (2011​)​  states that, “mathematics education should 
develop learners who set goals, assess their learning progress and exert greater control over their 
learning. These latter objectives describe learners who are motivated to learn mathematics and 
engaged in their learning and teachers who are motivated…” (p. 14). Teachers should provide 
feedback for the students' learning and also have students analyze their own work and keep tabs 
of their progress and learn to identify their strengths and weaknesses. Additionally, allowing 
students to reciprocate the teaching can allow for corrections, solidify their understanding, 
maintain engagement, and allow them to assess their own learning which contributes to having 
autonomy over their learning as well. Finally, self-determined individuals are also individuals 
that feel themselves as competent learners of mathematics. Just like self-efficacy allows students 
to believe in themselves, students knowing they are competent would contribute to high 
engagement as well since it is believed that “...the idea that an individual must feel that he or she 
is capable of succeeding at a task to engage in it” (Brahier et al., 2011, p. 5). 
Teaching Strategies 
As mentioned earlier,  relationships can be a huge factor in a student’s willingness to 
learn, their interest in mathematics, and engagement in the classroom. Therefore, the teacher has 
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an important role in the classroom in teaching mathematics in a way that provides opportunities 
for students to engage highly and motivate students to learn and do mathematics. Additionally, 
Bobis (2011)  states that “the classroom teacher is the single most important in-school influence 
on student achievement and motivation” (p. 51). So, as an educator or teacher, having teaching 
strategies that aim to maintain or increase engagement or motivation in the classroom would be 
important. Strategies that address student needs, intrinsically motivate students, and support 
students in developing  positive and productive dispositions. It is said that, “many teaching 
strategies that increase student motivation also positively influence academic achievement.” 
(Bobis, 2011, p. 40). Some strategies are providing collaborative opportunities for students, 
presenting mathematics in meaningful and engaging ways, as well as in relatable contexts, and 
finally recognizing what would interest students in mathematics. 
According to Brahier et al. (2011), “as educators, we recognize that a student who is 
interested in a particular topic is more likely to engage in the work” (p. 5). It may be hard to get 
to know each and every individual student. However, teachers can provide opportunities for 
students to express themselves in the classroom environment, express their needs, personalities, 
as well as allowing them opportunities to be autonomous and creative. Soto-Johnoson (2011) 
states that “learning was easier if it was situated in a familiar context…”, (p. 114),  and that “the 
teaching needs to be imaginative and creative to motivate students to learn in ways that are 
interactive and engaging,” (Soto-Johnson, p. 120). Additionally, implementing a strategy that 
allows students to explore mathematics in mathematically rich situations through open-ended 
questions and tasks (Bobis, p. 38) also contributes to more curiosity or interest from students. As 
mentioned, a teaching strategy that uses collaborative groups would then create peer models and 
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“can raise students’ individual and collective self-efficacy, motivation, and achievement,” 
(Schunk, 2011, p. 25). According to Ross (2011), another strategy would be requiring students to 
think at demanding levels or present tasks of various difficulty levels since this would sustain 
engagement. Additionally, presenting tasks that have multiple approaches allows for inclusivity 
which encourages students to find a method or approach that works for them, motivate them to 
try problems, and engage them in learning or doing mathematics, (Ross, 2011, p. 61). It’s also 
important to identify some ways that teachers can avoid in order to create a better learning 
environment for the students. Ross (2011) states that excessive teacher control “undermines 
student motivation,” (p. 58). Furthermore, “teachers with low self-efficacy may avoid planning 
activities that they believe exceed their capabilities, not persist with students having difficulty 
learning, expend little effort to help students, and not reteach in ways that students might 
comprehend,” (Schunk, 2011, p. 24). In general, a teacher’s strategies in teaching should aim in 
“establishing an engaging classroom environment that promotes student achievement also is 
essential to identity work,” (Bobis, 2011, p. 47).  
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Methods 
This qualitative study is designed to understand secondary mathematics practicing 
teachers and students levels of and approaches to engagement and motivation in a mathematics 
classroom. 
In this study, I observed how one teacher encourages engagement and motivation in two 
of his mathematics courses, and how students choose to interact with the mathematics content 
and learn in their classroom environment. In addition, I interviewed the practicing teacher and 
students in each of his two courses in order to obtain insight into their mathematics background 
and experiences and to understand students’ developing mathematical identities.  
Research Questions 
The topic in question is how do teachers provide opportunities for students to stay well 
engaged and are motivated to learn mathematics and do well in a mathematics classroom, as well 
as on what level do students themselves engage in the mathematics content and are motivated to 
learn and do mathematics. Specifically, my research questions are: 
● What makes a student willing to do well or be successful in the math classroom?  
● What makes a student highly interested in mathematics as a subject 
● What influences a student’s willingness to pursue further math education 
● How can motivation and engagement affect each other as well as affect achievement? 
● What are some teaching strategies that effectively engage a majority of students 
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● How can a teacher work towards a more engaging learning environment that influences 
students to be more interested and willing to learn and do mathematics? 
Data Collection 
Observations. ​I observed two different courses taught by one practicing  teacher, Mr. 
Gib. This is a pseudonym. This teacher was chosen to ensure that he or she teaches different 
courses, one on-grade level or below course and one above-grade level course in order to explore 
differences in how the teacher and students interact in such courses. The courses I observed 
were….. Observations were  conducted during regular class period time which is about 40 to 60 
minutes and in the teacher's classroom. I took handwritten notes on student and teacher actions 
and behaviors such as participation, involvement, discourse, engagement, attitude, mindset, 
student’s learning process and progress, and the teacher’s pedagogical teaching methods. See 
Appendix B for my observation sheet. If there were students in the classroom whose parents did 
not want them to participate or if the students did not want to participate, I did not take notes on 
these students. Additionally, I did not video or audio record the observation. 
Interviews​. I also interviewed Mr. Gib the teacher and two students from Geometry 
Semester 2 course and one student in International Baccalaureate (IB) Mathematics Higher level 
course. I attempted to interview two students from each course, but one student declined to 
participate due to a busy schedule and not getting consent forms signed in time. For the teacher 
interview, asked questions related to their mathematical dispositions and teaching strategies. See 
the Interview Protocol in Appendix A. The interview was conducted during his free time and 
took approximately 40 minutes to complete. For each of the teacher’s courses, after my 
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observation, I asked the teacher to recommend two students to participate in a 15-30 minute 
interview about their mathematical experience, engagement, and motivation. I approached these 
students  who the teacher recommended or I saw displaying either high or low levels of 
engagement or interest in mathematics and high or low levels of engagement or interest in 
mathematics. These students, from Geometry Semester 2 and IB Math Higher Level during Fall 
of 2019,  participated in the interview outside of class time at a time they were free. Student 
names are pseudonyms. Both interviews were held after my observations were completed. The 
interviews were  audio recorded and then transcribed  for my  data analysis. 
Data Analysis 
This data is thematically analyzed according to this project's topic. The data consists of 
interview responses and observation notes. The interview responses are coded with a coding 
schematic developed by both topics noted in the literature review as well as themes that come up 
across all interview transcripts. In the Findings section, the interview responses are presented in 
context of each coding theme and are then interpreted to offer support and evidence. The codes 
include themes such as disposition, self-efficacy, goals, relationships, instructional strategies, 
structural issues, relatedness, etc., which are discussed under the Thematic Codes section in 
order to help understand the approach and process of analyzing and interpreting the responses 
accordingly. Afterwards, observation notes are presented to make connections or support the 
interview responses. Then in the Discussion section, the findings from interview responses and 
observation notes are compared and contrasted, as well as making connections based on any 
analysis made in the Findings section. Furthermore, the interview responses and observations on 
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behavior and actions can be used as evidence for varying levels or approaches to motivation or 
engagement in their classrooms, as well as relating this data back to what research I’ve collected 
throughout the literature review about classroom engagement and motivation to do and learn 
mathematics. 
The participants involved and their responses from their interviews are used to connect or 
support my notes from the observations I’ve conducted and vice versa. As mentioned, the 
participants consist of one current math teacher and three of the teacher’s students from two 
different math courses that I observed. The teacher was teaching Geometry semester 2 and IB 
Mathematics- higher level when I conducted the research and will be going by the name Mr. Gib. 
I was able to interview two students, named Student 1 and Student 2, from one of the Geometry 
classes and one student, named Student 3, is from an IB math class. 
Thematic Codes 
I’ve developed a coding scheme using the literature review to describe factors that 
influence motivation and engagement in mathematics classrooms as well as factors that indicate 
motivation and engagement levels. I’ve had the codes and their definitions reviewed by my 
faculty mentor, Lorraine Males, who was also the secondary investigator for the research I 
conducted. Both of us used an initial set of chosen thematic codes to analyze Mr. Gib’s interview 
transcript individually first before discussing ways to code all the interviews, including the 
students. Lorriane Males and I reviewed and discussed in order to refine the codes to end up with 
the final coding scheme used for all interviews; see Table X for each code and its definition. 
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Table X. Coding Scheme 
Code Definition 
Goals Setting learning goals or performance goals could mean they 
are motivated to learn mathematics intrinsically or extrinsically. 
Additionally, if a teacher has teaching goals, these goals can 
reflect on the teacher's intent on engaging and motivating 
students. 
Relatedness If the math is relatable it becomes more interesting, connects to 
the student, encourages curiosity, and becomes more 
meaningful which means the student is more willing and 
interested in learning it which is what motivation is. 
Additionally, if it’s interesting, entertaining, or relatable, then it 
engages the student; the student pays attention and is curious to 
ask questions, etc. 
Disposition An individual’s mathematical disposition means that what they 
think about mathematics overall, learning mathematics, and 
doing mathematics impacts that individual’s interest in the 
subject and their self-efficacy. 
Self-Efficacy 
If students can believe they are capable of doing mathematics 
than they will be more motivated to actually do the 
mathematics. This would help contribute to being motivated 
intrinsically since they are more likely to believe that effort 
matters when doing mathematics successfully. 
Learning Environment 
There are many factors including relationships, class structure, 
etc. that can impact the student’s learning experience in a 
mathematics classroom. If the learning environment allows 
students to express themselves and grow as a learner.  
Structural Issues 
There are other factors that are not controlled by the teacher or 
the students that impact the opportunities for students to engage 
with the mathematics they’re learning and also the willingness 
for a student to participate and learn.  
 
Mathematics Teachers’ and Students’ Approaches to Engagement and Motivation  19 
Instructional Strategies & 
Task Selection 
Pedagogical strategies and instructional strategies that teacher 
plans and implements to teach mathematics in meaningful ways 
which engages students, as well as teach in a way that 
motivates students to explore mathematics and interact with the 
content. 
Relationship 
Peers, parents, and teachers have influence on an individual and 
in the classroom. If these influencers place importance, have 
positive dispositions, and help present mathematics in 
meaningful ways influences the student to want to learn and do 
well in the math classroom. 
Autonomy 
If students are in control of their own learning then they are 
motivated to achieve their own learning goals. Autonomy 
allows for students to be able to self-assess and focus on the 
process/progress rather than focus solely on outcomes. 
Productive Struggle & 
Perseverance 
If math presented challenges that are possible to overcome for 
all range of students can contribute to a student's self-efficacy 
and sustains motivation instead of students losing their interest 
or motivation. 
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Findings 
In this section, I present my findings gathered from the interviews I conducted. I organize 
the findings by focusing on each of the themes that surfaced in my analysis of my interviews and 
observations and were also curated with the topics highlighted when reviewing literature. These 
themes included: goals, relatedness, disposition, self-efficacy, learning environment, structural 
issues, instructional strategies and task selection, relationships, autonomy, and productive 
struggle and persistence. Throughout each section I use direct quotes from the teacher, Mr. Gib, 
and the three students to illustrate the theme.  
Goals 
In this section, I describe findings related to goals such as learning goals, teaching goals, 
expectations, and aspirations. I first describe what Mr. Gib said followed by what students said.  
Mr. Gib. ​In terms of goals, the teacher, Mr. Gib, shared both teaching goals and learning 
goals for his students. The learning goals that he stated were “to get students to think more 
critically, big problem solvers, and just fostering interest in mathematics in general.” Mr. Gib 
also expressed that he wants them to see mathematics in a positive light which can contribute to 
developing more positive dispositions. He stated, “I want them to see mathematics as both this 
fun but also as a useful tool.” Mr. Gib also stated that one of his goals as a teacher in his 
classrooms is to make sure students feel more confident. When describing his goals, Mr. Gib 
explained that most of them applied to both his Geometry and IB Math Higher level classes. In 
response to thinking about the expectations he sets specifically for the IB Math Higher Level 
class,  he responded that he wants the students “to be engaged in class, I want them to think at a 
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high level, I think that it is way more possible, I don’t know if I want to use the word possible, 
but it’s easier for me to get at some of those higher level discussions that I was talking about.” 
Students​. When discussing future goals the three students had with learning 
mathematics, Student 1 and 2 stated that they see themselves doing more mathematics later on in 
their education. They did not express exact career goals that focus on mathematics, but shared 
either their belief in the importance of mathematics. For example, Student 1, Student 2, and 
Student 3 all expressed interest or a liking towards mathematics or their mathematics class at 
some point in the interview. Student 3 explicitly stated, however, that he wants to go into 
engineering which motivated him to take the mathematics route he was allowed to go on  
I really want, so like I said earlier I want to go into engineering and so having a high level 
math class that challenge me was something that I really wanted to do and so I chose it as 
my high level class for the IB program and I kind of stuck with it, I really enjoy it.  
Student 3 also expressed that he “really wanted classes that were interesting and 
challenging,” where he can “explore topics in depth.” 
Relatedness 
In this section, I describe findings in terms of relatedness that also covers not only 
relatability but also, for example, interest, inclusivity, depth of content and knowledge, etc. I first 
describe what Mr. Gib said followed by what students said. 
Mr. Gib​. Mr. Gib shared one of his goals to be wanting the students to have curiosity and 
be internally motivated and by achieving that, he shared that “I think that needs to be fostered 
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with good questions, interesting things that students wonder about.” Mr. Gib shared the thoughts 
that express what misconceptions others may have about learning mathematics in a math 
classroom.  
Students don’t see math class as a place to do that and so it’s sort of a culture shift for 
them, but ideally I think that math classes should be places where kids can get to kind of 
ask their own questions and then find out those answers.  
When asked about the IB Math class, Mr. Gib shared, “I try to ask questions that sort of 
get them to wonder a little bit more,” and also stated that discussion in such a classroom 
sometimes occurs a lot more “naturally” and that “they’re more internally motivated…”. 
Students​.  One way  to keep students engaged is to allow for an environment that fosters 
curiosity. This goes with the want to understand the “why,” thus having more discussion 
centered on the “why” can be productive. When referring to how she chooses to share an answer 
or idea, Student 1  stated that she only shares an explanation when asked, stating  “when I’m 
asked for an explanation, yeah, otherwise I’m just going to give the answer that I think is right.” 
Student 1 also expressed that she finds the importance for explaining when it involves others not 
for oneself, “for some students, yeah, I can see why it would be helpful for me to explain it.” 
When discussing interest in the subject, Student 1 stated that she has a hard time being engaged 
due to having “a hard time comprehending like patterns and numbers and stuff. So, it’s, like, 
hard for me to be interested in it if I don’t understand it.” But again, Student 1 expressed her 
belief in its importance and applicability. Student 1 expressed that she sees how math is related 
to her life,  
 
Mathematics Teachers’ and Students’ Approaches to Engagement and Motivation  23 
Cause you have to use like different types of math problems and different things that you 
have to do like you’re going to have to, when you go shopping and stuff you have to add 
up what prices you have and how much money you have… 
When Student 2 talked about paying attention she stated that, “it’s not really that hard for 
me”, and her reason was that she doesn’t “find math boring” but “it’s entertaining”. Student 2 
also expressed her interest in mathematics explaining. “I don’t know, like in other classes it’s 
like, you know English, history, and all that stuff and it’s like not really a lot of work and I feel 
like in Geometry you actually like do work,” and  “I feel like my life would be so boring if it, 
there wouldn’t be math.” Student 2 also discusses the importance of understanding the “why”, 
shares more about it than Student 1 but like Student 1 also does not focus her response on herself 
as a student learning the “why” behind the math, instead she…..  
It’s important to, like, know why you’re doing it because I feel like there’s kind of no 
reason if you’re just doing it by the rules and like not knowing what the rules mean and if 
you kind of like know why you’re doing it, I feel like it gives it more significance. 
Student 3 expressed how mathematics is relatable by stating how his interest in math not 
only comes from his aspirations which mentioned more than once stating 
I definitely want to go into a field that involves heavy mathematics, I personally don’t 
enjoy the theory as much behind it, so like the very abstract parts of math, but I’m super 
interested in how to apply math concepts to real-world problems and so that’s kind of 
branch of mathematics I’m interested in. 
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But also, because he believes that mathematics is used for “…real world applications, 
products and different technologies we can use to make the world a better place.” Student 3 also 
expressed how he appreciates having a basic overview of rules and steps but also finds that 
knowing “why they can be applied in certain ways then lets you approach an unseen problem 
that you don’t know anything about with more confidence, with more skill, and you’re able to do 
it better.” 
Disposition 
In this section, I describe findings related to disposition such as personal beliefs, 
thoughts, and attitudes towards mathematics itself, about teaching, and about learning. I first 
describe what Mr. Gib said followed by what students said.  
Mr. Gib. ​The teacher, Mr. Gib, stated that, “everything we do in that math class matters 
and I truly think that’s true,” and say that he goes about his instruction and teaching with this in 
mind. If Mr. Gib finds everything an individual does in the math classroom important or 
purposeful then it can come across to the student to see and think the same way about the subject 
and the learning or tasks they would be told to do. Mr. Gib shared that mathematics  
wasn’t always something that I had a lot of passion for, I wasn’t that interested, I mean I 
enjoyed math class, but I wasn’t like, I didn’t think about being a math teacher until after 
I had my undergraduate degree. 
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 It seems that Mr. Gib was neutral about focusing on mathematics solely, but it is 
important to note that Mr. Gib did not share negative thoughts about the subject but shifted his 
perspective on teaching individuals, not just teaching mathematics. 
Students.​ Student 1 stated that the first thing she thinks of when hearing the word ‘math’ 
is “just letters and stuff, there’s a lot of letters in math, it’s really confusing, it confuses me all 
the time.” Student 1 seemed to express what is typically considered a negative emotion or 
response to something since one would not want to be confused or stay confused. However, 
Student 1 stated that despite it being confusing, she still feels like for the most part a good 
student and determines that by how well she sees herself doing with tests. When asked if she 
believes one can solve and do math in more than one way, Student 1 states that, “there could be 
some problems where there’s only like one equation you can use to answer it, others is like 
different ways you find the answer for it.” Student 1 also has hinted multiple times at how 
applicable and integral mathematics is, expressing her belief in it’s importance as a subject and 
clearly stated, “we use math in our everyday lives, we just don’t know that we are.” 
When I asked Student 2 the same thing about what she thought when hearing the word 
‘math’ she said that she thought it was stressful and really hard. Student 2 explained “because 
it’s a lot of work…” However, Student 2 expressed that mathematics is more enjoyable than 
what Student 1 expressed. As mentioned before, Student 2 stated, “I don’t find math boring so I 
feel like it’s entertaining.” 
Student 3 expressed math as a creative subject. He reflected on how “the past year and a 
half I’ve learned and kind of become more creative with math and approaching math.” It seems 
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that he found math to be creative when entering the IB Math program since he would be 
“approaching problems in different ways.” Student 3 said that mathematics is where “we’re 
always looking at how this problem can be applied”, and enjoys the discussion that supports the 
development of ideas and mathematics concepts in his IB Math Higher level classroom. 
Self-efficacy 
In this section, I describe findings that indicate self-efficacy. I first describe what Mr. Gib 
said followed by what students said.  
Mr. Gib. ​Mr. Gib not only finds mathematics enjoyable but also states that it is 
something that he was always pretty good at. I also chose to ask Mr. Gib about how he became a 
teacher and how he saw himself as a teacher. Based on many years of teaching, Mr. Gib shared, 
“I enjoy my job and I think that’s, I see myself as a good teacher, and I think that’s a big reason 
as to why I am. I enjoy what I’m doing.” Also, “I’ve gotten enough support and messages that 
people feel like I’m doing a good job and that students think I’m doing a good job that I kind of 
convince of myself of it now.” When I asked about his IB Math class, he reflected on how the 
students feel capable of learning by stating, “I think that they feel like that they can, if something 
comes up, that they’ll definitely interrupt class, interrupt where we’re going and ask a question 
about something that they’re wondering.” 
Students.​ In Geometry class, Student 1 talks about the actions she chooses and finds that 
she would not ask for help but “I’ll give help if they need it.” When it comes to participation, 
they share, “[I answer questions…] “thoughtfully, sometimes embarrassed because I don’t know 
if I’m going to be right and I don’t want to be wrong.” This might be her expressing her lack of 
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confidence in her mathematical capabilities and especially in her capability to learn from 
mistakes. Student 2 is similar in the sense that she expressed that she is less likely to ask for help 
and also volunteer potentially wrong answers. When asked if they would explain her answers or 
ideas, Student 1 and Student 2 both stated that they would only if asked to, but Student 2 shared 
that she thinks that,  
sometimes I do something and I don’t really know how I did it or how to word what I did, 
so like kind of just giving the answer is more simple than just sitting there trying to 
explain what I did without really knowing myself what I did sometimes.  
This could mean that she is nott confident in her communication skills or is not as 
procedurally fluent so she wants to avoid situations where she would have to display those skills, 
or is not confident enough in her understanding of the concepts or content or is not aware of her 
thinking process enough. In terms of how Student 2 sees herself as a student, she stated she 
thinks she is somewhat a good student. “I think kind of, I feel like I’m not really good at doing 
homework but once I’m working on the thing and I get it, I actually focus on it and do it, so in 
between.” Later on, Student 2 appeared to feel competent enough to do well in her mathematics 
class by her terms because she states she does not need to do homework since she feels like “I’m 
not struggling as much, so I feel like I’m doing better.” 
Student 3 also considers himself “a pretty good math student,” but also admits sometimes 
struggling but he also admits struggling sometimes, especially with the "creative aspect of math.” 
Student 3 goes into detail about how he approaches learning math, “I don’t initially get it, I still 
try to find different ways to solve problems and so I consider myself a pretty good math student 
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in that aspect.” It seems that Student 3 describes his persistence as an important quality as a 
learner and that persistence enables him to do his best. Compared to the other two students, 
Student 3 stated with confidence that “I never felt nervous to explain my answer,” but also 
related it to the learning environment and classroom structure that he claims contributes to his 
confidence or comfortability with his learning and mathematical abilities. 
Learning Environment 
In this section, I describe findings that reflect upon the learning environment. I first 
describe what Mr. Gib said followed by what students said.  
Mr. Gib​. Mr. Gib has set expectations for students in his Geometry class that contribute 
to the learning environment and culture. Mr. Gib has “an expectation that students stay 
engaged,” and “an expectation that they don’t give up, that they feel like they can do it, and if 
they feel like they can’t do it then they need to do something that they need to take action…” Mr 
Gib emphasizes that he cares about not only elevating a student’s self-efficacy but also giving 
students opportunities to be proactive about their own learning. 
They [the students] have a job as a student to make sure they are putting their best effort 
forth. And so, I would say that’s one of my expectations of that class, just in general 
expectations of how they treat each other, treating each other with respect, I don’t ever 
want anyone in my classroom to feel like they can’t answer because they might be made 
fun of, that if they get something wrong that they’re going to be criticized or that they’ll 
be seen as failing. 
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These expectations can contribute to a learning environment that influences students to 
become more acquainted or comfortable with their surroundings which can prove to   positively 
influence students’ learning experiences. Mr. Gib also stated that he makes sure to provide 
“opportunities for them to share answers in class” since “they’re seated in tables so they have 
opportunities to talk to each other about mathematics and some students do a better job than 
others of actually taking advantage of those opportunities.” Mr. Gib also mentions how taking 
advantage of such a learning environment comes “naturally” to his IB Math class. When 
describing  his expectations for his IB Math class  class, in particular, Mr. Gib stated, “I think my 
expectations are the same in how I want them to participate in class and it’s just interesting 
because I think that those types of things happen way more naturally.” 
Students. ​When interviewing the students, it seems that Student 1 finds it hard to pay 
attention in her Geometry math class, but explains that it is not because of the environment. 
It’s pretty hard [to pay attention], but that’s mainly a ‘me’ thing cause I can’t really focus 
on a lot of things so I have my music, it’s against the rules, but I listen to it anyways 
because it helps me focus on what I’m supposed to be doing.  
Additionally, it seems like Student 1 is not as comfortable in the classroom when sharing 
how she feels about contributing to class discussion or class learning. She reasoned it with “it’s 
just cause I want to get it over with quickly as possible, so I just say whatever answer I got.” And 
that she does not “like public speaking.” Student 2 also expressed her thoughts on participating 
in class stating 
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if I have the answer or if it’s something I’m really confident about I give it, and if not I 
kind of get nervous because I feel like the whole class is listening to you and like if you 
get it wrong it’s kind of like a bummer… I feel like, yeah, I usually give an answer even 
though I think it’s wrong. 
This may mean that the students are very attentive to their peers in their classroom and 
express a lack of comfortability or confidence in being an active participant which may reflect 
what kind of learning environment they are in. 
Student 3 on the other hand shared, “I usually have some idea, it’s not always right but if 
the class is close enough that I feel confident just throwing out whatever my idea is even if I 
think it’s wrong.” Now, the fact that Student 3 feels comfortable could be because of the learning 
environment he’s in, which provides opportunities for him to share during such discussions, 
explore concepts at different levels, and of course is comfortable with his peers and the teacher. 
What’s important to note is that, both Mr. Gib and Student 3 stated how impactful the size of the 
class is when comparing Geometry Semester 2 with the IB Math class, where the class size is a 
structural issue that seems to help contribute to creating such a certain learning environment for 
Student 3. 
Structural Issues 
In this section, I describe findings related to structural issues. I first describe what Mr. 
Gib said followed by what students said. 
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Mr. Gib. ​Structural issues came up the most when Mr. Gib talked about IB Math class. “I 
would say the biggest thing is there’s only 8 people in that class so there’s way more opportunity 
for them to participate.” He also compared the structure of his IB Math class to his Geometry 
class that has more students. “It’s way easier to be on your phone when you’re done in a class of 
15 or 20 then it is when you’re in a class of 8.” And that “It’s much easier to kind of come in and 
out of the classroom without speaking much when you’re in a classroom of 15 or 20 then when 
you’re in a classroom of 8.” 
Students.​ Student 3 brought  up the same issue as Mr Gib with respect to class size.. He 
mentioned that a smaller class allowed him to be comfortable in his learning environment.  
It would take a lot more for me to feel more like comfortable just throwing out any idea I 
have, I’m not always comfortable in the current class that I have but I’ve noticed I’ve 
become a lot more willing to just throw out ideas in this class and partially because of 
[Mr. Gib] but also has to do with the size of the class.  
He also expressed positive thoughts on the structure of the classroom stating, 
I think having, so the class is very small, there’s 8 students at this point I think, so having 
such a small class and such a high level class in high school is really unique and isn’t 
often where you’d get that much face time one on one with the teacher. 
Instructional Strategies & Task Selection 
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In this section, I describe findings related to instructional strategies enacted by the teacher 
and described by the students, as well as task selection as part of instructional strategies. I first 
describe what Mr. Gib said followed by what students said.  
Mr. Gib​. When Mr. Gib reflected on his Geometry class, he shared how he goes about 
teaching that also reflects his statement about how everything one does in his math classroom 
matters. “I never approach a lesson plan with ‘what can we do to fill this time’, I think that there 
is the curriculum stiff enough that I need to constantly planning activities that help students to 
learn something.” He also stated how he feels like what he chooses to do for the students are to 
be of most benefit to them.  
From the moment they come into class they have the warm up that they can start on and 
kind of get going and so there is something for them to do, they don’t have to wait for me 
to start the lesson. 
Mr. Gib also chooses to implement a formal assessment known as “checks for 
understanding.”  
Giving them feedback kind of happens with our little checks for understanding that we do 
at the end of class sometimes are things that I use to kind of guide my instruction but is 
also something that they should use to kind of inform whether they are learning what they 
are supposed to learn. 
 In terms of other types of tasks Mr. Gib selects that can be engaging for students, he 
expressed that he likes exploration-focused tasks. “We did more explorations than we are right 
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now but explorations, but sort of investigations are good things for students to be able to 
converse with each other about.” Mr. Gib explained how he helps students converse with each 
other, “asking more open-ended questions I think is a big part of that process [of getting students 
to participate in discussion].” 
Students.​ When the students talked about their own specific classes, they also reflected 
on what they see their teacher do or shared what teaching structures they have. Student 2 talked 
about Mr. Gib stating how, “[the teacher] teaches us a lot that there’s not one way to do but like 
multiple ways to do and like we all do it differently.” Student 2 said that Mr. Gib is a teacher that 
helps her understand better. Student 3 also shared how Mr. Gib is someone who 
is doing the math alongside us, he knows how to guide us and he knows which questions 
to ask which can keep the conversation focused but it isn’t focused so narrowly that we 
can’t explore different questions that students ask, and so being very rigid with teaching 
math can kind of, it makes math less creative and fun for students. 
Student 3 also compared past mathematics classes to his current IB Math class. 
Reflecting his past experience, “…and we were doing a lot of like route level memorization even 
in math, there’s the timetables and just worksheets and that wasn’t fun to me.” Comparing it to 
IB Math, he shared, 
[we] weren’t just memorizing stuff or doing worksheets all day every day, and so that’s 
kind of why I chose IB and then having a math class where we’re looking at complex 
problems and different solutions and he [Mr. Gib] doesn’t just give us a worksheet at the 
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beginning of class and telling us to finish, we’re doing activities and proofs and all of this 
interesting stuff that, so that’s really why I chose it and why I enjoy it.”  
Not only did Student 3 refer to what Mr. Gib does,  but he also stated that it is because of 
the IB program in general. 
IB teachers do this, they never let you say an answer, you always have to say ‘why’ and 
so I’ve become… that question of ‘why’ always makes you think one step farther and 
there’s always underlying concepts to your answer and being able…” 
Relationships 
In this section, I describe findings that discuss relationships such as teacher and student, 
or other relationships such as family and students. I first describe what Mr. Gib said followed by 
what students said.  
Mr. Gib. ​Mr. Gib described his relationship with his students “as a facilitator.” He also 
shared that in an ideal classroom students benefit the most from having discussion with each 
other but the discussion being guided in the right direction by the teacher. When asked about 
how he builds relationships with his Geometry class, he stated,  
we [teachers] care about them, one, and we notice what they’re doing too. Caring about 
them meaning that we want them to be successful and we are willing to take steps to 
make sure that if they aren’t successful that we have supports in place to help them be 
successful. 
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 It also seems like Mr. Gib emphasizes that it is the individuals that he is teaching that 
matter more than the content that he is teaching. 
Students. ​Student 1 shared that Mr. Gib made accommodations for her to help with 
focusing in class by letting her listen to music. This can reflect how attentive the teacher is to her 
needs. Student 1 shared in detail, however, her relationship with her sister and how that affected 
her math experiences growing up.  
Well, in elementary school I was pretty much ahead of everyone else so I got bored pretty 
quickly cause my sister’s three years older than me and she would teach me her math 
problems that she was doing and then I hit middle school I was on par with everyone else 
because I stopped paying attention to my sister and now I just get really confused there’s 
letters involved. 
Student 3 reflected on the kind of environment that he is in where the teacher and 
students all talk to each other, stating, “students are always engaged and asking questions and 
talking with [the teacher] and with each other.” Also, because of the teacher he does not lose 
interest or focus on class tasks. He said “it’s very easy to stay engaged, both because of the 
material and he keeps us engaged.” He also described his relationship with his peers. He 
expressed how these relationships allow him to be more comfortable with sharing ideas and 
such.  
It’s [the class] pretty close with each other, having been in the class for almost a year and 
a half now and having it be such a small class, we can always asking each other for help, 
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we talk through the homework, at home like over messaging apps and so I think it’s 
pretty close and we’re all there to help each other. 
Student 3 also described how he feels about having such peer relationships. He shared 
how he can learn different ways to approach problems from other classmates. He also states that 
being able to get help inside and outside of class is helpful for him.. 
Autonomy 
In this section, I describe findings about autonomy and autonomous learning. I first 
describe what Mr. Gib said followed by what students said.  
Mr. Gib.​ Instructional decisions and strategies also reflect how much control students 
have of their own learning. About his Geometry Class, Mr. Gib said, 
whenever possible I think asking them the more open ended question you can ask like 
‘what do you notice about this situation?’, the more they are actually going to kind of 
take the learning in their own direction which I think would spark motivation. 
 Also, asking questions that provides the students with feedback which enables 
self-reflection amongst the students themselves. “Providing students with feedback happens first 
through interactions in the classroom, walking around, looking at students work and saying ‘this 
one you made an incorrect step here, look at this part of the problem and try to re-work that’, 
asking them little questions like ‘does this answer make sense?’ and kind of fostering them to 
start asking some of those questions for themselves like when they get done with a problem and 
the teacher is not there.” He also aims at fostering his students to be “asking some of those 
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questions for themselves like when they get done with a problem and the teacher is not there.” 
With Mr. Gib’s IB Math class, he not only reflects on the relationship students have but also how 
those relationships encourage students to be at the forefront of their own learning. “They work in 
pairs and they can kind of make progress with each other.” Also shares that with IB Math, the 
students are already, “asking their own questions, they do that already.” 
Students​. ​Student 3 also mentions how his classmates, peers, contribute a lot to the 
learning in the classroom. “It’s [the IB class is like…] throw out an idea, elaborate on it, then 
create this discussion around that idea that will eventually lead to the right one as like a group 
effort.” He shares his appreciation for not only the class structure allowing the discussions he 
describes a lot to happen but that the discussion is again, student driven. “[The teacher] kind of 
guide us along with questions and allowing us to guide the discussion, us to take over the 
discussion or take over the problems have made it a lot more engaging.”  
Productive Struggle & Perseverance 
In this section, I describe findings that indicate productive struggle and perseverance. I 
first describe what Mr. Gib said followed by what students said. 
Mr. Gib​. Mr. Gib shares that he focuses a lot on his students, how they’re learning, and if 
they are struggling and in need of help. He shares his concern about engagement. “Showing that 
you’re noticing that engagement can be really important especially up front at the beginning and 
mathematics builds on itself and if they get lost at the beginning of class it’s going to be really 
hard for them to catch up.” Feedback is also important to turn student struggle into productive 
struggle. “Providing students with feedback happens first through interactions in the classroom, 
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walking around, looking at students work and saying ‘this one you made an incorrect step here, 
look at this part of the problem and try to re-work that’, asking them little questions like ‘does 
this answer make sense?’” He also shares about his thoughts on the process of learning 
mathematics as a subject that influences a positive mindset. “I think that wrong answers are a big 
part of learning mathematics and I want them to feel like, I have that quote in my room, 
‘struggling is not the enemy of learning mathematics’[…] I want them to see that struggle is a 
process of learning mathematics, not as an enemy of learning mathematics.” 
Students​. Student 2 not only expresses her struggles with learning math but also 
expresses her perseverance. “I feel like actually trying and like not giving up on something when 
it’s given to you and just like working through the problem and asking for help from people 
around you and the teachers, I feel like make you a really good student even if the grade isn’t 
good at least you’re trying, you know.” Student 3 as well mentions that, “I personally try 
working at it until I find a way at home.” 
Observation Notes 
In this section I first describe the observations I noted from the Geometry Semester 2 
class. Then secondly, I describe the observations I noted from the IB Math Higher Level class. 
Observations are from one particular class session each class and the notes include events, 
actions, and behaviors from both the teacher, Mr. Gib, and of the students in the classroom, 
including the students I interviewed. 
Geometry Class Observation ​. I observed a variety of student actions at the start of Mr. 
Gib’s Geometry Semester 2 classroom. Many students take a while to begin the warm-up, others 
 
Mathematics Teachers’ and Students’ Approaches to Engagement and Motivation  39 
start working on it right away, then there are others that are talking or are not attempting to take 
materials out to begin class (one of them being Student 1). Students rarely voluntarily participate 
in sharing answers. There were two or three students that responded the most that day. There 
were about two students that shared at least once without being called on, but for the most part 
students that answered questions, Mr. Gib had called on. While teaching, Mr. Gib asked 
questions such as “how is this different?”, “what kind of relationship is it?”, etc. He also 
encouraged students to ask for help by stating “if you have any question on what we’re doing 
please ask” and “did everybody get that?” This may have supported Mr. Gib in getting an 
understanding of how students are doing with the content and how well they are following along. 
I also noted that when students struggled with the warm-up or a problem, he instructed students 
to take out their note sheet and demonstrated using the note sheet as a guidance. For example, 
Mr. Gib asks what types of circles they have looked at. Then he asked students what kind of 
relationship did the warm-up problem present, in which he would describe what information they 
know and asked them to look at their note sheet. Mr. Gib then set up the correct formula to 
where students were better able to complete the problem on their own. Furthermore, after 
guiding the students to use the formula of the warm-up, a student shares that he did the problem 
differently in which Mr. Gib followed up and uses that student’s method to confirm that that 
approach is valid while at the same time exposes the others to another approach to the same idea. 
This shows that he uses student responses to guide students working out the mathematics 
problem. Now, it seems that when Mr. Gib noticed students were struggling and he did not have 
time to get to every student, he worked through problems as a class. Several students had their 
heads down that day, a few were spaced out or doing something that did not seem to  be 
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contributing to their learning such as having non-related conversations as Mr. Gib teaches. These 
actions included doing other things such as eating and  looking at their phones.. I noted that Mr. 
Gib stated the expectation for phones to be away at the start of class and also approached 
students that had their head down while they were working by tapping on their shoulder and 
having a short conversation on what might be going on to help them get back to focus.  
IB Math Class Observation. ​In Mr. Gib’s IB Math Higher level class, I observed more 
talking between students and between students and the teacher. For example, the students would 
be vocal about the context of a problem or would share thoughts on potential answers sometimes 
with or without raising their hands. Additionally, a few students would ask unrelated questions 
and one student stated their thoughts saying, “what are all these pointless questions…?” in 
response to Mr. Gib discussing the warm-up problem. Majority of the students were writing in 
their notebooks, however, and had mathematical discussion or expressed confusion with each 
other and the teacher. Many students raised their hands to ask questions themselves. There was 
one moment that a student recognized a distraction outside the classroom and got up to close the 
door on his own accord. There were two students that were consistently not on task the whole 
time when being told to work out the warm-up problem or to work on review questions . For 
example, one of those two students was browsing for fun on her laptop and conversing with her 
classmates while her classmates were working. However, this student did participate somewhat 
during class discussion since it seems that she refrained from talking while the teacher spoke and 
that it appears that she was somewhat listening to the class discussion. The other student that was 
off task was because he was on his phone hidden behind his notebook. This student did focus 
back at times to conversations and class discussion but was relatively quiet during that time. Mr. 
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Gib noticed this student who has been very quiet in class and asked how it was going during 
work time. It seemed like Mr. Gib recognized their need for help and provided it.. There was also 
a moment in class where another student also shared their method to do a problem and asked for 
confirmation from the teacher if it was correct or not. During this class session, Mr. Gib was up 
at the board to address each students’ responses and questions and would break it down for them. 
Towards the end of class, Mr. Gib presented a challenging problem that he encouraged students 
to attempt even if they could not  get it. This seemed to get students active in expressing either 
excitement, interest, or confusion. For example, students stopped working on their review 
packet/worksheet and immediately turned their attention towards Mr. Gib while he explains the 
spontaneous challenge problem in which he relates it to a science teacher in the same building. 
Nonetheless, most of the students enthusiastically accepted the “challenge.” as evidenced by a 
student vocally stating “challenge accepted” and several others were already conversing with 
each other what factors exist and must be accounted for. Two students were asking Mr. Gib 
questions and one student proposed an approach as well. However, class time ended before they 
got anywhere with the problem and students were packing up while some maintained the 
conversation about the problem while others have dropped it. 
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Discussion 
In this section, I discuss the findings and implications of my study. I then conclude with 
the limitations of my study and recommendations for further research. I organize my discussion 
of my findings by course. First, I discuss Geometry Semester 2 by addressing similarities and 
differences as well as actions from Student 1 and Student 2 in particular. Second, I discuss the IB 
Math Higher Level course where I address comparisons between Mr. Gib’s interview responses 
and Student 3’s interview responses and discuss actions displayed by Student 3. Last, I compare 
these two classes and the students' actions in both of these classes.  
Geometry Semester 2 
In this section, first I discuss the similarities in the geometry students’ responses. Second, 
I describe the differences in their responses. Finally, I describe what I noticed about the two 
students’ actions in the class I observed. 
Similarities in Geometry Students’ Interview Responses. ​In the findings section, I 
described the responses provided by Student 1 and Student 2. In this section I compare the 
responses and describe their similarities and differences. From their responses it seems that 
Student 1 and Student 2 have similar dispositions. They both find mathematics confusing and 
stress-inducing. These adjectives do not indicate positive dispositions towards mathematics. 
Additionally, both students had to retake their Geometry Semester 2 class, yet they expressed a 
belief that they are good students or at least not bad students. Both Student 1 and Student 2 stated 
that they do not do homework, but both expressed that homework is an important factor. Student 
1 explains that she thinks she is a good student based on achievement results and Student 2 
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explains that she thinks she is a decent student based on her effort.  Another similarity with 
Student 1 and Student 2 is that they both expressed not being very comfortable with contributing 
to class discussion or sharing their knowledge about mathematics to a larger group; they 
expressed some kind of dislike towards placing attention on oneself in front of all their peers. It 
seems, however, that Student 2 is fine with sharing an answer when she feels confident but 
struggles with communicating her process or thoughts when doing the mathematics. Generally, 
both students expressed struggle at some point with learning mathematics, yet finding 
themselves doing alright in their current class of Geometry. Additionally, both still expressed 
their belief in the need to continue mathematics because it is important. 
Differences in Geometry Students’ Interview Responses. ​Differences between the two 
Geometry students were related to their levels of expressed interest and different understandings 
of their own abilities. Student 1 finds it hard to focus whereas Student 2 finds it not hard to focus 
and expresses that she enjoys the class a lot more compared to Student 1. Student 1 also is not 
interested in knowing the “why” aspect of mathematics as much as she sees others caring to 
know it, whereas Student 2 mentioned that they do care to know and expresses their belief in its 
importance. Additionally, Student 1 seems to express a belief that their brain and abilities are 
limited when it comes to mathematics in particular, which according to her is because of 
patterns, numbers, and letters. However, although Student 2 expressed that mathematics can be a 
lot of work and difficult at times, she finds mathematics something that she can eventually 
understand through effort and she did not acknowledge any obstacle that prevents her from 
believing that she cannot fully understand or do mathematics. Additionally, Student 1 responded 
with thoughts that do not directly reflect herself as much as Student 2. For example, Student 1 
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stated that she thinks others benefit from knowing more than one way to approach a problem, 
explaining an answer, doing mathematics and being successful in it, etc. However, she did not 
say that she benefits from those things or that she can overcome her obstacles and become 
successful in mathematics. Something to note that appeared to me throughout Student 1’s 
responses is that she wasn’t consistent with her ideas on what it means to be successful as a 
mathematics student. For example, Student 1 said that she believes that she’s a good student “for 
the most part” because she passes tests but states afterwards that homework and paying attention 
if important for a student to be a good or successful student. Student 1 also expresses her strong 
belief in the importance for learning and doing mathematics yet has very little interest in the 
subject in general. Student 2, on the other hand, appears to be a bit more consistent than Student 
1 in regards to what she believes makes a successful student and does actually use that to reflect 
on how she is doing in the class. For example, she would consistently express how if she puts 
effort forth, work through things in class, and attend class then it has proven to her that she ends 
up doing well. Additionally, she also shares that doing homework would be advice she could 
give someone but she explains how she doesn’t do it and so she quickly makes note of that 
stating, “I’d tell them to do their homework but I don’t do mine so that’s kind of like…”. Student 
2 also mentions throughout that she doesn’t find mathematics class boring and that it can be done 
and then expresses her interest in mathematics to be fairly high. What’s interesting, however, is 
that Student 2 often started her sentences with “I think…” even when she expressed a consistent 
theme with her responses. This could reflect her lack of certainty with her thoughts. As 
mentioned above both Student 1 and Student 2 lacked confidence. 
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 ​Student 1 and Student 2’s Actions in Geometry Class​. Both Student 1 and Student 2 
were present and in the classroom the day I observed. Student 2 is frequently present and 
learning in the classroom. However, Student 1 is often present as well but is not in the classroom 
like her classmates. She instead often works individually right outside the classroom. Mr. Gib 
allows Student 2 to sit outside and work individually thus not always present during the lesson 
being taught or the activities being done in the actual classroom. During the day I observed, I 
noticed that it seems like Student 1 was not writing  things down or actively discussing with 
others. She had her head down for about 95% of the time, but would watch the teacher when he 
was at the front of the classroom discussing the warm-up problem, up at the white board working 
through a problem with the class, or would glance at the projector when Mr. Gib was at the 
document camera projecting the note sheet where he was demonstrating the card activity by 
working through some examples with the class. During such moments where Mr. Gib would be 
teaching by asking students questions to engage them in the process of working through the 
problems, Student 1 would still respond when called upon twice that day and said things like 
“Isn’t it…?” which showed that she was following along and was thinking mathematically. So, 
she was able to respond with her thoughts and answer without saying “I don’t know.” Student 2, 
on the other hand, was active from the start of class and was working throughout the class time. 
It seems like overall, that the majority of students are vocal or engaged when the teacher is 
facilitating class discussion. It also is apparent how Student 1 is less motivated to begin learning 
or participating as Student 2 was. Student 1 was somewhat engaged since she was able to listen 
to the teacher and answer the question which seems about the same as Student 2 as well, but 
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Student 2 interacted more with the material and content based on her behavior and actions noted 
before. 
IB Math Higher Level 
In this section, first I discuss similarities and differences between Mr. Gib and Student 
3’s interview responses. Secondly, I discuss Student 3’s actions and behavior observed in the IB 
Math Higher Level class. 
Comparisons between Mr. Gib’s and Student 3’s Interview Responses. ​When looking 
back on Mr. Gib’s and Student 3’s reflections on the IB Math Higher Level class, it is important 
to note how both of them discuss greatly about class size and engaging in class discussion. 
Additionally, Mr. Gib describes how he tries to avoid teaching in a “route, boring way” when 
discussing strategies to motivate students and Student 3 also describes how Mr. Gib’s class is 
structured where tasks are not route and uninteresting such as tasks that are mainly focused on 
memorization and note-taking only. Rather there is exploration and investigation, open-ended 
questions that foster curiosity, and many class discussions facilitated by the teacher. 
Student 3’s Actions in IB Math Higher Level. ​There was one moment during the class 
time that Student 3 and another student had an exchange of thoughts during class discussion. 
This emphasizes Mr. Gib’s statement about trying to encourage discussion in his classroom. 
Other things I noticed from Student 3 is that he did participate during class by raising his hand to 
share a thought and asked Mr. Gib a question for help during individual work time. I noticed 
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how organized Student 3’s learning materials were and I can see that he had a lot of written notes 
and has often utilized his textbook during review time. 
Comparisons of Geometry Semester 2 and IB Math Higher Level 
Comparing the​ ​similarities and differences between different mathematics courses taught 
by the same teacher may provide important insight on how different courses and/or teachers’ 
teaching of those courses affects engagement and motivation. However, it must be kept in mind 
that this is just one case since I only observed just one teacher and only two of his classes. 
Similarities I noticed were that there were quite a few students that consistently conversed with 
their classmates about non mathematics-related content. I also noticed that in both classes, Mr. 
Gib asked questions that require students to think before sharing. Furthermore, he engaged the 
students by asking them to try to find a piece to the problem or attempt a method. Mr. Gib also 
made sure in both classes that students had an opportunity  to ask him questions if confused. 
Differences I noticed were that students in Geometry Semester 2 did not ask many questions 
during class discussion or volunteer ideas or responses as much since Mr. Gib called on 
particular students after waiting time. In IB Math Higher level class, the students would ask 
questions. These questions seemed to be clarifying questions or questions to support deeper 
understanding. For example, a student asked how she can visualize better what is going on with 
the problem. Comparatively, there were less students in IB Math that seemed to be entirely 
disengaged or on their phones for the majority of class time. Finally, Mr. Gib interacted a lot 
more with the students in the IB Math Higher level class. This could be, as mentioned earlier, 
due to the structure of the class being a lot smaller in size. The students in the IB Math Higher 
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level class may be more comfortable with sharing positive and negative thoughts more openly 
about mathematics. Mr. Gib is also attentive to students’ behavior in both classes, addressing 
students that are not entirely present mentally or engaged. Also, in both classes Mr. Gib noted 
that he wants students to ask him questions and uses students’ responses to teach. 
Implications 
In this section, I provide important take-aways from my study and share some 
suggestions that have been discussed to have an effect on an individual’s level of engagement 
and motivation. 
Feedback​. An observation that I took away from Geometry Semester 2 is how Mr. Gib 
approached students that had their heads down. He was able to notice students that weren’t 
engaged and approached them to let them know that they are not meeting his expectations of 
engagement and that in order to learn they need to have their head up. I think that students 
should learn to recognize which behaviors are going to help them learn the best and succeed as 
well. I also think it is also important to provide opportunities for students to reflect on how well 
they think they are doing by having them report back their own progress reports that also has 
them think about mistakes and also creating goals that help them work on those mistakes and 
expressing other learning goals they may have. Mr. Gib shared the idea of having a poll or 
survey for students to complete that he used to implement, which does not hurt to incorporate in 
lesson plans. Additionally, Mr. Gib stated how he incorporates “checks for understanding” which 
allows the teacher to assess understanding on a student’s knowledge on content and the student’s 
skill, which is then returned to the student as progress feedback. So, what I find to be an 
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important piece to a teacher and student relationship is to provide feedback on student 
engagement, on how a student is doing overall and on how a student is doing on specific 
classroom tasks. This feedback should be more than just feedback on tests and quizzes. So, 
implementing tasks such as checks for understanding, which can support students in knowing 
how well a student understands the mathematics content can be important feedback for the 
students. I think that this could be accompanied with discussing with students, no matter if 
they’re struggling or not, what topic, concept, method, etc. they may find difficult to learn or do. 
This can support  students in identifying what areas they themselves can work on. Another way 
to provide feedback could be doing small things like thinking of ways to respond back to 
students sharing thoughts, ideas, and answers. For example, asking and saying things like “I 
agree/disagree with your thinking because…”, “I think you need to try…”, “your method 
works/does not work because…”, “I notice that you tried… which is great because…”, “what do 
you think/feel about this problem/answer…?”, etc. making sure to use positive affirmation as 
well. Now, it’s also important to use any moment one can to let a student know how their 
behavior is affecting their engagement or motivation to learn or do something. 
Accommodations. ​Accommodations for students needs could be ones that can boost a 
student’s comfortability which then affects the student’s willingness to interact with others and 
their learning environment as well as the content. So, such as how Mr. Gib allowed Student 1 to 
work outside the classroom sometimes, which does not affect her performance or results. Other 
ways to accommodate is to arrange students in small groups where collaboration can occur, and 
small group discussion could be enacted a lot more than large class discussion. Another 
accommodation is allowing students to work on diverse sets of assignments and if possible 
Mathematics Teachers’ and Students’ Approaches to Engagement and Motivation  50 
different types of tasks in a lesson. Accommodating for students as best as possible, even if it 
means a few students if it is a large class, allows students to feel valued, become more 
comfortable, can support students focusing issues and thus potentially encouraging increased 
interest or supporting them in finding the learning environment more meaningful which can 
boost motivation. Additionally, accommodations that recognize a student’s learning needs or 
needs that help maintain or increase motivation and engagement, could definitely be a part of 
addressing the fundamental needs that the Self-Determination Theory addresses. So, if students 
need to feel competent, confident, and valued as an essential piece of learning providing 
opportunities for students to be in charge of their learning and growth while also providing 
feedback on their abilities and growth by external sources can be useful. 
Relationships ​. Relationships are a key component to creating a comfortable learning 
environment and since students are impressionable, a student can be influenced to have positive 
attitudes and experiences with learning mathematics. Mr. Gib is a teacher that finds that teaching 
the students is more important than teaching mathematics. He tries to create a student-centered 
learning environment and an environment where students can create relationships which are both 
important. So, like Mr. Gib stated, he uses his role as a teacher to be more of a facilitator. 
Teachers are told to make sure to make meaningful relationships with students. So, it is 
important for teachers to learn about students’ backgrounds so that they can then meet their 
students’ needs. It is important for teachers to  get to know students in order to understand their 
mathematical dispositions, mathematical identities, and provide accommodations so that they can 
be a successful mathematics student. One suggestion a teacher uses to create deeper relationships 
with their students is to create tasks that allow students to express their personality and their 
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stories. Teachers can choose to develop these relationships with their students routinely and to 
potentially do as part of the beginning or end of class, a time for the teachers to talk to students, 
or utilize the first couple weeks to do this. 
Teaching Strategies​. As mentioned throughout, it is important to focus on planning and 
implementing different teaching strategies that aim at ensuring students are not only learning the 
content but are engaged and motivated to learn, do, and achieve well in a mathematics 
classroom. One important teaching strategy that Mr. Gib has shared and I observed  is asking 
open-ended questions since those types of questions allow students to learn how to problem 
solve, strategize, and approach a problem in a creative way. Open-ended questions encourage 
exploration, curiosity, creativity, and help students understand the process a mathematician goes 
through to prove and deduce ideas to get a correct answer. It is important to not only ask 
open-ended or in-depth questions but also to make tasks be more explorative and student driven. 
Another teaching strategy is to make sure to address more than one method. Doing so affirms 
different student’s thinking, placing value on the student and their capabilities as a learner and it 
also allows students to learn that they can understand mathematics and that they have the 
potential of figuring things out even if they approached it differently. It also keeps mathematics 
interesting and engaging. Also, presenting different problems that students may not have “seen” 
before where they will need to learn how to adapt can support them in seeing themselves try 
unique problems using their understanding of the core concepts and procedures. This allows 
students to see mathematics as more meaningful and that they are capable of tackling different 
and even challenging mathematics problems. 
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Attitudes and Dispositions ​. Finally, I think it is important as a teacher to express 
positive attitudes towards mathematics, learning it, doing it, and struggling with it. Mr. Gib 
expressed the importance of making mistakes and struggling, which are great parts of learning 
mathematics. So, providing students with opportunities to make mistakes and learn from them is 
important. As a teacher, you can demonstrate mistakes purposefully which can make the learning 
more productive for students. Also, allowing students to be in the forefront and center of learning 
making students see their own personal potential and understand that everyone is at different 
levels but that is where they can learn and benefit the most from each other. In the IB Math 
Higher level class students collaborate and have such class discussions where they support each 
other’s struggles and offer help to each other. 
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Conclusion 
In conclusion, I  discovered that students are best engaged with mathematics content and 
motivated to learn and do mathematics when they are given opportunities to explore with 
curiosity, given opportunities to lead their own learning, given feedback on their progress and 
growth, are able to relate to the content and the learning environment, create meaningful 
relationships, are told that they are competent learners, and are encouraged to take on challenges 
as often as they can. In this thesis, I analyzed how one secondary mathematics teacher 
approached engagement in his classroom, encouraged motivation, and what kind of disposition 
towards mathematics he had. I observed his classroom and noticed that making it known that 
students are noticed, that their ideas or methods are accepted and respected, and are consistently 
offered support to succeed then students are more likely to take advantage of such a learning 
environment or least gain a positive perspective on learning mathematics. I learned that it is not 
entirely simple to get the majority, nonetheless all, of the students to enjoy mathematics or to 
change their mathematical disposition in one semester or class since these attitudes and 
dispositions are based on all the previous mathematics experiences they have had. However, it 
helps if a student can experience mathematics in meaningful ways through relatable content, 
student-led learning, and positive and proactive thinking. Additionally, a teacher should think of 
ways, through planning and enactment, to engage and motivate students in that way. 
I also analyzed how secondary mathematics students are motivated and choose to engage 
with mathematics. I learned that students are still learning what it means to be successful as a 
mathematics student even if they understand the importance of mathematics. So, if a teacher 
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makes it known that anyone is capable of learning and doing mathematics and provides 
opportunities to make deeper connections through learning and doing mathematics, then students 
will have better mathematics experience to help develop positive mathematics identity. As a 
future educator, I gained insight on how it is important to deliver mathematics content that 
individuals can use purposefully and for it to become a strong, significant component of their 
education. Furthermore, it is also important to focus our teaching to be all about those 
individuals and for those individuals rather than aiming at teaching the subject mathematics 
successfully, since who we are teaching should be seen as more important than what in any 
classroom. 
Now, as mentioned, there is always a need to improve student engagement and 
motivation to learn mathematics since it supports better learning environments, mathematics 
experiences, and increases interest towards the subject. I hope that not only would the research 
I’ve collected benefits me as I gain further experience as a teacher teaching in a multitude of 
diverse mathematics classrooms, but that it can contribute to the further understanding of the 
importance of and strategies to maintain or increase an individual’s engagement and motivation 
level and using this to help educators reach teaching and learning goals in a mathematics 
classroom. Overall, I believe that understanding the levels of motivation and engagement that 
can exist in a mathematics classroom can allow us to reflect on ways to encourage students to 
enjoy, appreciate, succeed, and ultimately continue to learn and do mathematics with positive 
mathematics dispositions moving forward. 
Limitations 
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One of the limitations of this study is that the sample size was small and limited to one 
teacher and one observation each of two of his coursesSince I only observed one class session 
and each highlights one scenario and unique observations I cannot generalize my findings to all 
mathematics classrooms, teachers, and  students. if other class sessions were not observed to help 
create such generalizations. Additionally, gathering research data from one teacher means less 
variability in teaching strategies and in the classroom environment, for example, and may lead to 
bias. Also, I have only interviewed three students, which again limits variability for things like 
gender, skill level, mathematical backgrounds, etc. Despite these limitations, my study provided 
a sense of how a teacher and three of his students approach motivation and engagement in the 
mathematics classroom and as a future secondary mathematics teacher not only broadened my 
understanding of what it means to motivate and engage, but also provided me with ideas for how 
I might do this.  
Recommendations for Further Research 
For further or future research, I would recommend adding additional interview questions 
that direct the students’ responses to address autonomy and engagement more in depth. When it 
came to the Geometry Semester 2 students, the interview questions led to some of their responses 
being about their beliefs on success and achievement, but the questions did not prompt them to 
express much about how exactly they are learning mathematics and why they are willing to learn 
and do mathematics. For example, adding questions similar to what was used but phrased to 
actually suggest and offer more information to work with such as, “what opportunities are you 
given to explore mathematics on your own?”, which might influence the response to relate to 
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curiosity and tasks that focus on student-driven learning, “what interests you the most in 
mathematics?”, which can tell if a student is engaged and in what possible ways, “what are some 
ways you participate in class?”, which can expose if a student is motivated, takes in charge of 
their learning environment, if they’re not engaged, etc. In addition to altering the interview 
questions, adding onto the observation notes to be explicit on observing task selection and 
relating it to engagement levels and teacher and student relationships and interactions. I would 
probably create a scale of engagement and rate each student’s engagement level during that class 
session. Now, the most important additional or alteration to this research study that should be 
done in the future is to observe more than one class session and interview a few more students. 
Or instead, observe the same mathematics course but taught by different teachers to gain further 
insight into teacher approaches to engagement and motivation and how that might impact the 
students in those mathematics classrooms. Observing teachers in different high schools may also 
provide more insight into how school structure and culture influence teacher and students’ 
approaches to engagement and motivation.Nonetheless, it is important to expand the sample size 
and select participants and samples to include multiple variables in order to gain further 
understanding on engagement and motivation across a multitude of diverse teachers, students, 
and classrooms.  
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Appendix A 
Interview Questions for the Practicing Secondary Mathematics Teacher (~45 min) 
 
1. What are your teaching goals currently? 
a. Probe: related to success How do your goals related to student success? 
 
Now I’d like you to just consider Period 2. 
2. What are the classroom expectations you set for this class 
 
3. Can you describe some of the opportunities you provide for students to be engaged and 
how you know your students in this class or engaged or not? 
a. Probe: Can you describe  your thoughts on lecturing or direct instruction? 
b. Probe: Can you describe your thoughts about discussion? 
c. Probe: Can you describe your thoughts on collaboration work/group work 
 
4. Can you describe strategies, if you have any, to motivate students and how they have 
responded to these strategies? 
 
5. How do you provide students with feedback on their performance in this class? 
a. Probe: How about related to learning the content? 
b. Probe: How about related to how students engage in class activities? 
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6. How would you describe your relationship with your students in this class? 
a. Probe: How did you  establish those relationships? 
 
Now I’d like you to just consider Period 4. 
7. What are the classroom expectations you set for this class? 
 
8. Can you describe some of the opportunities you provide for students to be engaged and 
how you know your students in this class or engaged or not? 
a. Probe: Can you describe  your thoughts on lecturing or direct instruction? 
b. Probe: Can you describe your thoughts about discussion? 
c. Probe: Can you describe your thoughts on collaborative work/group work? 
 
9. Can you describe strategies, if you have any, to motivate students and how they have 
responded to these strategies? 
 
10. How do you provide students with feedback on their performance in this class? 
a. Probe: How about related to learning the content? 
b. Probe: How about related to how students engage in class activities? 
 
11. How would you describe your relationship with your students in this class? 
a. Probe: In what ways do you establish those relationships? with your students in 
this class? 
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Now I’d like to end with a few final questions about your work as a math teacher. 
12. Why did you choose to become a math teacher?  
 
13. What does it mean for you to be a good teacher in mathematics? 
 
14. Do you consider yourself a good teacher? 
 
Interview Questions for the Secondary Mathematics Student (~30 min) 
 
1. Can you describe your thoughts when you hear the word math? 
 
2. If someone was watching your math class, how do you think they would describe it? 
What would they see? What would they hear? 
 
3. Why did you choose to take this particular math class? 
 
4. Do you consider yourself a good math student? 
a. Why? Why not? 
 
5. If a new student were to move into your school and wanted to know how to be successful 
in your math class, what would you tell them? 
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6. How hard is it to pay attention in math class? 
a. If they say it is hard, What is it about class that makes it hard? 
b. If they say it isn’t hard, How do you help yourself pay attention during math 
class? 
 
7. Are you likely to help your classmates or ask your classmates for help? 
a. Probe: If they say no, Why not? Is there anybody else would go to? 
b. Probe: If they just say yes: Which one? Would you help your classmate? Would 
you ask your classmate for help? Is there anybody else you would ask for help? 
 
8. Do you think it is possible to approach the same math problem in more than one way? 
 
9. Do you prefer only knowing the rules and steps to solve a math problem or knowing why 
those rules and steps work? Why or why not?  
a. Probe: If you were to need to know more than just the rules and steps then what 
more is it that you need to know? 
 
10. If your math teacher asks you a question in math class, how do you usually respond? 
a. Probe: Are likely to explain how you did the problem to get the answer or only 
say the answer? 
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b. Probe: If you are more likely to explain your answer, can you describe your 
reasoning why you would choose to do so? 
c. Probe: If you are more likely to just provide the answer only, can you describe 
your reasoning why you would choose to do so? 
 
11. On the scale from 1 - 5, with 5 being ‘very interested’, how interested are you in math? 
 
12. Is there anything else you’d like to share about your math experiences? 
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Appendix B 
 
Focus of Observation: _______________________________________________________________________ 
 
Teacher and Student Actions 
 
What are teachers doing? 
 
 
What are students doing? 
 
 
